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/RSH]8QIRUWXQDWHO\ WKLV QRQFRPSOLDQWEHKDYLRXU LVSULPDULO\DGRSWHGE\\RXQJSHRSOHZLWK
WKHPDMRULW\RIWKHPEHLQJQRYLFHGULYHUVLQSUHYLRXVGHFDGHVDORWRIPRQH\KDVEHHQVSHQWLQRUGHUWR
UDLVH WKHDZDUHQHVVRISHRSOH LQ URDGVDIHW\ UHODWHG LVVXHV OLNH WKDWRISUHYHQWLQJGULYLQJDIWHUDOFRKRO
FRQVXPSWLRQXQIRUWXQDWHO\ZLWKRXWJUHDWVXFFHVV
1XPHURXVUHVHDUFKVWXGLHVRULJLQDWLQJSULPDULO\IURPWKHILHOGRIWUDIILFEHKDYLRXUDQGSV\FKRORJ\
LQGLFDWH WKDW WKH DZDUHQHVV DFWLRQV VKRXOG QRW KDYH DV WDUJHW WKH ZKROH SRSXODWLRQ VLQFH D PRUH
GLVDJJUHJDWH DSSURDFKZRXOG KDYHPRUH HIIHFWLYH UHVXOWV )RU WUDIILF SV\FKRORJLVWV WKLV GLVDJJUHJDWLRQ
VKRXOG WDNH LQWR DFFRXQW WKH VSHFLDO HQGRJHQRXV DQG H[RJHQRXV FKDUDFWHULVWLFV RI SHRSOH WKDW FDQ DFW
SRVLWLYHO\RUQHJDWLYHO\WRDQRQFRPSOLDQWEHKDYLRXUOLNHWKDWRIGULQNLQJDQGGULYLQJ
7KHREMHFWLYHRI WKLV SDSHU LV WR H[WHQG H[LVWLQJ NQRZOHGJH VR DV WR LGHQWLI\ZKLFKRI WKHSHUVRQDO
FKDUDFWHULVWLFVDQGEHOLHIVRIWKHLQGLYLGXDODFWXDWHRQGULQNLQJDQGGULYLQJEHKDYLRXUDQGKRZ)RUWKH
SXUSRVH RI WKLV UHVHDUFK D QXPEHU RI  YDOLG TXHVWLRQQDLUHV KDYH EHHQ ILOOHG 7KH VXUYH\ ZDV
FRQGXFWHGDORQJSDWURQVDWEDUV UHVWDXUDQWVDQGFRIIHHVDW WKHFLW\RI6HUUHVDPLGVL]HGFLW\RI
LQKDELWDQWVORFDWHGLQQRUWKHUQ*UHHFHZLWKDKLJKQXPEHURIXQLYHUVLW\VWXGHQWV
$ &RQILUPDWRU\ )DFWRU $QDO\VLV &)$ LV SHUIRUPHG ILUVWO\ LQ RUGHU WR YDOLGDWH WKH SURSRVHG
PHDVXUHPHQWPRGHO$IWHUZDUGVWKH6WUXFWXUDO(TXDWLRQ0RGHOOLQJ6(0WHFKQLTXHLVDSSOLHGLQRUGHU
WR VHW XS DPXOWLYDULDEOHPRGHO WKDW FRQFOXGHV ZKLFK RI WKH SDUDPHWHUV H[DPLQHG SOD\ D NH\ UROH RQ
LQGLYLGXDOV¶QRQFRPSOLDQWEHKDYLRXURIGULQNLQJDQGGULYLQJ%RWKWKH&)$DVZHOODV6(0PRGHOVZHUH
VHW XS LQ /,65(/ Y VWXGHQW HGLWLRQ ZKLFK UHVWULFWV WKHVH DQDO\VHV WR D PD[LPXP QXPEHU RI 
YDULDEOHV-|UHVNRJ	6|UERP
7KHRUHWLFDO%DFNJURXQG
'ULQNLQJ DQG 'ULYLQJ ± '	' DOVR UHIHUUHG DV 'ULYLQJ 8QGHU WKH ,QIOXHQFH RI $OFRKRO ±'8, RI
$OFRKROLVDVLJQLILFDQWSXEOLFKHDOWKFRQFHUQRIPRGHUQFRPPXQLWLHVZRUOGZLGH'XHWRLWVJUHDWVRFLDO
LPSDFW '	' QRQ FRPSOLDQW EHKDYLRXU KDV EHHQ DQDO\]HG DQG H[SORUHG E\ D QXPEHU RI UHVHDUFK
GLVFLSOLQHVVXFKDV0HGLFLQH6RFLDO6FLHQFHV3V\FKRORJ\DQG(QJLQHHULQJ
$V IDU DV WKH UHVHDUFK LQ VRFLDO VFLHQFHV DQGSV\FKRORJ\ LV FRQFHUQHG QXPHURXV VWXGLHV VKRZ WKDW
VRFLDO IDFWRUV FDQSURYLGH D SRVVLEOH H[SODQDWLRQ IRU'	'EHKDYLRU$W D SDSHU H[SORULQJ WKHSULPDU\
SV\FKRVRFLDO IDFWRUV WKDW SUHGLFW WKH SUREOHP RI GULQNLQJ LQ FROOHJH VWXGHQWV +DP 	 +RSH 
H[DPLQHG D QXPEHU RI IDFWRUV LQFOXGHG GHPRJUDSKLF YDULDEOHV SHUVRQDOLW\ GULQNLQJ KLVWRU\ DOFRKRO
H[SHFWDQFLHVGULQNLQJPRWLYHV VWUHVVDQGFRSLQJDFWLYLW\ LQYROYHPHQW DQGSHHUDQG IDPLO\ LQIOXHQFH
7KH\IRXQGWKDWWKHYDULDEOHVDVVRFLDWHGZLWKFROOHJHGULQNLQJVHHPWRYDU\DWOHYHOVGHDOLQJZLWKRQH¶V
SHUVRQDOLW\ DQG FRSLQJ PHFKDQLVPV RQH¶V WKRXJKW SURFHVVHV DERXW GULQNLQJ DQG WKH HQYLURQPHQW
/LRXUWD	Y(PSHOHQH[SORUHWKHLPSRUWDQFHRIVHOIUHJXODWRU\DQGJRDOFRQIOLFWLQJSURFHVVHVLQ
WKHDYRLGDQFHRI'	'DPRQJ\RXQJVWXGHQWVLQ*UHHFH7KH\IRXQGWKDWLQWHQWLRQLVDGLVWLQJXLVKIDFWRU
IRUQRQFRPSOLDQWEHKDYLRU)XUWKHUWKHVWXG\VKRZHGWKDWJRDOFRQIOLFWEHKDYLRXUDOZLOOLQJQHVVDOFRKRO
OLPLWDWLRQ SODQQLQJ DQG DOFRKRO OLPLWDWLRQ VHOIHIILFDF\ FRXOG H[SODLQ WKH LQWHQWLRQ±EHKDYLRXU JDS
GLVWLQJXLVKLQJEHWZHHQLQWHQGHUVZKRUHSRUWHGDYRLGDQFHRIGUXQNGULYLQJRUWKRVHZKRKDGQRWDYRLGHG
GUXQN GULYLQJ )LQDOO\ 1RODQ HW DO  XVHG D FOXVWHU DQDO\VLV WR LGHQWLI\  SHUVRQDOLW\ W\SHV
,PSXOVLYH([WUDYHUW 1RUPDO 1HXURWLF,QWURYHUW 1HXURWLF+RVWLOH DQG 8QDVVHUWLYH&RQIRUPLVW WKDW
GLIIHUHGSUHGLFWDEO\RQGHPRJUDSKLFYDULDEOHVGULQNLQJEHKDYLRUDQGGULYLQJUHFRUGV
0RDQ	5LVH  XVHG DQ H[WHQGHG YHUVLRQ RI 7KHRU\ RI 3ODQQHG%HKDYLRU 73% LQ RUGHU WR
SUHGLFW LQWHQWLRQV UHJDUGLQJ '	' 7KH UHVXOWV VKRZHG WKDW WKH 73% YDULDEOHV H[SODLQHG  RI WKH
YDULDQFHLQLQWHQWLRQVLQWKHVDPSOHDVDZKROH3HUFHLYHGEHKDYLRXUDOFRQWUROZDVWKHVWURQJHVWSUHGLFWRU
RILQWHQWLRQVIROORZHGE\GHVFULSWLYHQRUPDWWLWXGHDQGPRUDOQRUP7KHUROHRIDWWLWXGHVRFLDOQRUP
GULQNLQJ KDELWV DQG LQWHQWLRQ RI LQGLYLGXDOV¶ LQ H[RJHQRXV '	' EHKDYLRU WKURXJK WKH 73% ZDV DOVR
WHVWHGE\cEHUJ	+DJOXQGLQ6ZHGHQ$OVR&KDQHWDOXVHGWKH73%WRH[SORUHWKHUROH
RILQYXOQHUDELOLW\DQGWKHLQWHQWLRQWR'	'QRQFRPSOLDQWEHKDYLRU7KHWRWDOH[SODLQHGYDULDQFHVLQWKH
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LQWHQWLRQ WR GULQN DQG GULYH UHDFKHG  DQG VXEMHFWLYH QRUPV DWWLWXGHV DQG SHUFHLYHG EHKDYLRUDO
FRQWURORIULVN\EHKDYLRUVZHUHFRQVLVWHQWO\IRXQGWREHSRVLWLYHO\FRUUHODWHGZLWKHDFKRWKHU
6XPHUSURSRVHGDFRQWH[WXDOPHGLDWHGPRGHOWRGLVWLQJXLVKWKHGLVWDODQGSUR[LPDOIDFWRUVLQ
SUHGLFWLQJWUDIILFDFFLGHQWLQYROYHPHQW5HVXOWVVKRZHGWKDWODWHQWYDULDEOHVLQWKHGLVWDOFRQWH[WSUHGLFWHG
DW OHDVW RQHRI WKHSUR[LPDO HOHPHQWVZLWK UHODWLYHO\ KLJKSDWK FRHIILFLHQWV ,WZDV DOVR FRQILUPHG WKDW
SHUVRQDOLW\ IDFWRUVKDGDQ LPSDFWRQURDGDFFLGHQWVYLD WKHLUHIIHFWVRQDFWXDOGULYLQJUHODWHGEHKDYLRUV
DOWKRXJKWKHSDWKFRHIILFLHQWVLQSUHGLFWLQJDFFLGHQWVZHUHUHODWLYHO\ZHDNHUWKDQWKRVHSUHGLFWLQJULVN\
GULYLQJEHKDYLRUVDQGKDELWV
/D%ULH HW DO  GHYHORSHG D ORJLVWLF UHJUHVVLRQ PRGHO VKRZLQJ WKDW PDOH VWDWXV IUDWHUQLW\ RU
VRURULW\ DIILOLDWLRQ IDPLO\ KLVWRU\ RI DOFRKRO DEXVH PHGLXP RU KHDY\ GULQNLQJ DV FRPSDUHG WR OLJKW
GULQNLQJDUHVRPHRIWKHIDFWRUVWKDWLQFUHDVHWKHOLNHOLKRRGRI'	'DPRQJFROOHJHVWXGHQWV
%HFNHWDOLQWHUYLHZHGLQGLYLGXDOVZKRUHFHLYHGDUVWWLPH'8,FLWDWLRQDQGIRXQGWKURXJKD
SULQFLSDO FRPSRQHQW IDFWRU DQDO\VLV WZR UHOLDEOH VRFLDO FRQWHQWV RI GULQNLQJ HPRWLRQDO SDLQ DQG VRFLDO
IDFLOLWDWLRQ ,Q D VWDWHG FKRLFH H[SHULPHQW LQ 7DLZDQ &KDQJ  IRXQG WKDW WKH WLPH OHYHO RI
LPSDLUPHQW SROLFH HQIRUFHPHQW GULYHU
V GULQNLQJ KDELW DQG WKH NQRZOHGJH RI GULQNLQJ DQG GULYLQJ
UHJXODWLRQVFDQVLJQLILFDQWO\DIIHFWGULYHUV
FKRLFHRIGULYLQJDIWHUWKH\GULQN
,QD'8,RIDOFRKROVWXG\DPRQJ86HWKQLFJURXSV&DHWDQRIRXQGWKDWGULQNHUVZKR'8,RI
DOFRKRODUHPRUH OLNHO\ WREHPHQUHJDUGOHVVRIHWKQLFLW\QRWPDUULHGFRQVXPHPRUHDOFRKRODQGEH
DOFRKROGHSHQGHQWWKDQGULQNHUVZKRGRQRWHQJDJHLQDOFRKROLPSDLUHGGULYLQJ
$ FRPPRQ DSSURDFK LQ '	' EHKDYLRUDO DQDO\VLV LV WKH HYDOXDWLRQ RI DOFRKRO SUHYHQWLRQ DQG
LQWHUYHQWLRQSURJUDPPHVDQGWKHLPSDFWLQIOXHQFHWKDWKDYHDWWKHWDUJHWHGSRSXODWLRQ
:DOWHUV HW DO  YDOLGDWHG WKH DOFRKRO SUHYHQWLRQ DQG LQWHUYHQWLRQ SURJUDPPHV ODXQFKHG E\
FROOHJHVLQWKH6WDWHV$OVR9RDVHWDOIRXQGDVLJQLILFDQWUHODWLRQVKLSEHWZHHQWKUHHPDMRU
DOFRKRO VDIHW\ ODZV DQG WKH GRZQZDUG WUHQG LQ DOFRKROUHODWHG IDWDO FUDVKHV LQ WKH 8QLWHG 6WDWHV 7KH
FDXVHDQGHIIHFWUHODWLRQVKLSEHWZHHQWKH0LQLPXP/HJDO'ULQNLQJ$JH0/'$ODZDQGUHGXFWLRQVLQ
KLJKZD\ FUDVKHVZDV DOVR FRQILUPHG E\0F&DUWW  HW DO $/LIHVW\OH0DQDJHPHQW&ODVV /0&
SURJUDP HYDOXDWHG E\ .LP 	:LOOLDP  VKRZHG GHFUHDVHV LQ GULYLQJ DIWHU GULQNLQJ UHODWLYH WR
FRQWUROSDUWLFLSDQWV&KDQJHVLQKHDY\GULQNLQJYDULHGDVDIXQFWLRQRIWUHDWPHQWFRQGLWLRQUHDGLQHVVWR
FKDQJHDQGJHQGHU)LQDOO\%ROXDUWHHWDOXVHGWKHGDWDIURP)ODVK(XUREDURPHWHUVXUYH\
FRQGXFWHGDFURVVWKH(8PHPEHUVWDWHVDQGIRXQGWKDWPRVWDOFRKROSROLFLHVWHVWHGKDGQRVLJQLILFDQW
LQIOXHQFHRQ ULVNSHUFHSWLRQV2QO\ WKHEORRGDOFRKROFRQFHQWUDWLRQ %$& OLPLW IRUGULYLQJDQGKHDOWK
ZDUQLQJVRQDGYHUWLVHPHQWVDQGRUDOFRKROLFEHYHUDJHFRQWDLQHUVVKRZHGDVLJQLILFDQWHIIHFWLQFUHDVLQJ
ULVNSHUFHSWLRQVDPRQJDGROHVFHQWV
6LPLODU RXWFRPHV UHJDUGLQJ WKH HIIHFWV RI%$&ZHUHREWDLQHG IURP WKH DQDO\VLV RI:DJHQDDU HW DO
ZKHUHWKHHIIHFWVRIOHJDO%$&OLPLWVRQIDWDOFUDVKLQYROYHPHQWRIVWDWHVLQ86IURPWR
ZHUHDGGUHVVHG)XUWKHUDPHWDDQDO\VLVRI%ORRG&RQFHQWUDWLRQVODZVLQMXULVGLFWLRQVLQWKH
86 VKRZHG WKDW DOPRVW  OLYHV ZRXOG KDYH EHHQ VDYHG WKURXJKRXW  LQ FDVH RI D QDWLRQDO
LPSOHPHQWDWLRQ RI VXFK OLPLWV WR DOO  VWDWHV 7LSSHWWV HW DO  )LQDOO\ LQ D ODUJH VDPSOH RI 
PLOOLRQ SHRSOH WKDW ZHUH NLOOHG LQ IDWDO DFFLGHQWV LQ 86 EHWZHHQ WKH SHULRG  3KLOOLSV 	
%UHZHUSURYHG WKDW %$&LVDVVRFLDWHGZLWKVLJQLILFDQWO\PRUHGDQJHURXVDFFLGHQWV WKDQ 
%$&
8QGHUWDNHQ5HVHDUFK
%DVHG RQ WKH OLWHUDWXUH UHYLHZ GLVFXVVHG LQ WKH SUHYLRXV VHFWLRQ WKH REMHFWLYH RI WKLV SDSHU LV WR
LGHQWLI\WKHFUXFLDOREVHUYHGDQGODWHQWIDFWRUVWKDWFDQKDYHDQLPSDFWRQ'	'QRQFRPSOLDQWEHKDYLRU
7KHVHIDFWRUVSHUWDLQWREHWKHSHUVRQDOFKDUDFWHULVWLFVRIWKHSRWHQWLDODOFRKROLPSDLUHGGULYHUOLNHDJH
JHQGHUYLVLWVWREDUVSHUZHHNHWFDVZHOODVHQGRJHQRXVHOHPHQWVRIWKHLQGLYLGXDO OLNHKRZDZDUHLV
DERXW WKH LPSDFWV RI '8, RI DOFRKRO LI EHOLHYHV WKDW EHWWHU HQIRUFHPHQW RU VWULFWHU SHQDOWLHV FRXOG
2761 Ioannis Politis et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2758 – 2767 
FRQIURQW WKH SUREOHP HWF )RU WKH SXUSRVHV RI WKH VWXG\ D VHOI FRPSOHWLRQ TXHVWLRQQDLUHZDV JLYHQ WR
SDWURQV DW FRIIHHV DQGEDUV ORFDWHG DW WKH FLW\RI6HUUHV DPLG VL]HXQLYHUVLW\ FLW\ ORFDWHG LQQRUWKHUQ
*UHHFHZLWKDKLJKQXPEHURIURDGDFFLGHQWVGXHWR'8,RIDOFRKRO
4XHVWLRQQDLUH6XUYH\
7KH VWXG\ HPSOR\HG GLUHFW IDFHWRIDFH VXUYH\V $OWKRXJK DQ RQVLWH VXUYH\PHWKRG LVPRUH FRVWO\
WKDQ RWKHU PHWKRGV LW SURYLGHV QXPHURXV EHQHILWV VXFK DV KLJK UHVSRQVH UDWH UHOLDELOLW\ RI WKH JLYHQ
DQVZHUV DQG DEVHQFH RI PLVVLQJ YDOXHV :HOOWUDLQHG XQGHUJUDGXDWH VWXGHQWV ZHUH LQYROYHG LQ GDWD
FROOHFWLRQZKLFKWRRNSODFHIURP'HFHPEHUWR'HFHPEHU7KHTXHVWLRQQDLUHVZHUHGLVWULEXWHG
LQ  UDQGRPO\ VHOHFWHG FRIIHHV DQG EDUV EHWZHHQ WKH KRXUV  SP WR  DP )URP WKH 
FROOHFWHGTXHVWLRQQDLUHVILQDOO\RIWKHPZHUHFRQVLGHUHGDVYDOLGDQGUHOLDEOHIRUDQDO\VLV
7KHTXHVWLRQQDLUHLWVHOIFRQVLVWHGRITXHVWLRQVDOORFDWHGLQVHFWLRQV6LQFHWKHSDWURQVDUHYLVLWLQJ
WKH EDUV DQG FRIIHHV IRU UHFUHDWLRQDO SXUSRVH DQ HIIRUW ZDV SDLG VR DV WR SURYLGH WKHP ZLWK
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&)$ DV ZHOO DV WKH 6WUXFWXUDO (TXDWLRQ0RGHO 6(0 DUH GHYHORSHG HLWKHU E\ XWLOL]LQJ WKH RULJLQDO
UHVSRQVHVRIWKHSDUWLFLSDQWVRUE\FUHDWLQJUHFRGLQJQHZYDULDEOHVWKURXJKWKHFRPELQDWLRQRIPXOWLSOH
TXHVWLRQV )LQDOO\ RQO\  YDULDEOHV ZHUH XVHG IRU WKH DQDO\VLV DQG RQO\ WKHVH DUH SUHVHQWHG DQG
FRPPHQWHGDWWKHIROORZLQJVHFWLRQV
0HDVXUHPHQW6FDOHDQG&RUUHODWLRQV
7KLVSDUDJUDSKJLYHVDEULHIGHVFULSWLRQRIWKHYDULDEOHVXVHGDVZHOODVWKHVFDOHWKH\ZHUHPHDVXUHG
DQGFRGHGIRUWKHVWDWLVWLFDODQDO\VLV)XUWKHULWSUHVHQWVWKHFRUUHODWLRQDQGFRYDULDQFHPDWULFHVXVHIXO
WRROV IRUTXDOLWDWLYHRXWFRPHVDQGUHSOLFDWLRQRI WKH VWXG\ UHVSHFWLYHO\7DEOHVKRZV WKHYDULDEOHV
XVHGLQWKLVSDSHUWRJHWKHUZLWKDVKRUWGHVFULSWLRQDQGSUHVHQWDWLRQRIWKHPHDVXUHPHQWVFDOHVHOHFWHG
7DEOH&RGLQJGHVFULSWLRQDQGPHDVXUHPHQWVFDOHRIWKHYDULDEOHV
9DULDEOH&RGH 'HVFULSWLRQ 0HDVXUHPHQW6FDOH
(;,76B3( 9LVLWRIEDUVSHUZHHN WLPHWLPHVWLPHV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0DQ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0$;B3(1$ 3HQDOW\IRUHVHHQIRUJODVVHVRIDOFRKROFRQVXPSWLRQ &RUUHFWDQVZHU:URQJDQVZHUV
727$/B'( 5RDGDFFLGHQWGHDWKVLQ*UHHFHLQ &RUUHFWDQVZHU:URQJDQVZHUV
(;326B&$ /DVWWLPHQRWLFHH[SRVHGWRDURDGVDIHW\FDPSDLJQ PRQWKPRQWKV\HDUQHYHU
727$/B'5 7RWDOQXPEHURIGULQNVSHUYLVLWWREDUV 2ULJLQDOUHVSRQVH
'5,9,1* 'ULYLQJFDUWRUHWXUQKRPH \HVQR
6LQFH/,65(/WUHDWVDYDULDEOHDVRUGLQDOLQFDVHRIOHVVWKDQFDWHJRULHVDOOYDULDEOHVXVHGLQWKLV
UHVHDUFKSHUWDLQ WREHRUGLQDOZLWK WKHH[FHSWLRQRI$*(DQG&$56B0(0ZKLFKZHUHFRQVLGHUHGDV
FRQWLQXRXV7KHSRLQW/LNHUWVFDOHFRUUHVSRQGVWRDQVZHUVIURP7RWDOO\'LVDJUHHFRGHGDV³´XSWR
7RWDOO\ $JUHH FRGHG DV ³´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7KH3URSRVHG0RGHO
7KHILUVWVWHSRIEXLOGLQJD6WUXFWXUDO(TXDWLRQ0RGHOLVWRVSHFLI\WKHSRVLWHGUHODWLRQVKLSEHWZHHQWKH
REVHUYHG LQGLFDWRUVDQG WKH ODWHQWFRQVWUXFWV ,Q WKLVSDSHUZHSHUIRUPD&RQILUPDWRU\)DFWRU$QDO\VLV
&)$ D WKHRU\ GULYHQ DSSURDFK LQVWHDG RI WKH UHVSHFWLYH GDWD GULYHQ PHWKRG RI ([SORUDWRU\ )DFWRU
$QDO\VLV()$%URZQ7KHSDUDPHWHUVIRU&)$DQG6(0ZHUHHVWLPDWHGWKURXJKWKHPD[LPXP
OLNHOLKRRGHVWLPDWLRQ0/(PHWKRG
&RQILUPDWRU\)DFWRU$QDO\VLV&)$
$V WKH SDWK GLDJUDP RI )LJXUH  VKRZV WKH ILQDO &)$ LV D WKUHH IDFWRU PRGHO ZLWK WKUHH ODWHQW
FRQVWUXFWVȟȟREVHUYHGLQGLFDWRUVȤȤZLWKWKHUHVSHFWLYHPHDVXUHPHQWHUURUVį«įDQG
IDFWRUORDGLQJVȜLML WRDQGM XSWR
7KH ILUVW ODWHQW YDULDEOH GHVFULEHV WKH SHUVRQDO EDFNJURXQG RI WKH LQGLYLGXDO 3HUVRB%D DQG LV
PHDVXUHGE\REVHUYHGYDULDEOHVWKHDJHRIWKHUHVSRQGHUWKHJHQGHUWKHFDUDYDLODELOLW\SHUKRXVHKROG
WKHLQFRPHDQGWKHQXPEHURIYLVLWVWREDUVDQGFRIIHHVSHUZHHN7KHVHFRQGODWHQWYDULDEOHLVHQWLWOHG
³YDOXHV´DQGPHDVXUHVWKHRSLQLRQRIWKHUHVSRQGHUVWRSROLF\LQWHUYHQWLRQVWKDWFRXOGUHGXFHWKH'	'
QRQFRPSOLDQWEHKDYLRU)LQDOO\WKHODVWODWHQWYDULDEOH3UREB$ZDUHSUHVHQWVWKHOHYHORIDZDUHQHVVRI
WKHLQGLYLGXDOLQURDGVDIHW\LVVXHVDQG'8,RIDOFRKROLPSDFWV
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)LJ3DWK'LDJUDPRI8QVWDQGDUGL]HG)DFWRU/RDGLQJVIRUWKH&)$DVLWFDOFXODWHGE\/,65(/
7KH RYHUDOO VWDWLVWLF LQGLFHV XVHG LQ&)$ VXJJHVW WKDW WKHPRGHO ILWV WKH GDWD ZHOO 7KH FKLVTXDUH
VWDWLVWLF LV WRR VPDOO Ȥ  GI  WR UHMHFW WKH QXOO K\SRWKHVLV RI JRRG ILW S $GGLWLRQDOO\ WKH
5RRW0HDQ 6TXDUH (UURU RI $SSUR[LPDWLRQ 506($ LQGLFDWLQJ D SHUIHFW ILW ZLWK D  FRQILGHQFH
LQWHUYDOUHWXUQLQJDYDOXHRI)LQDOO\DVIDUDVWKHRYHUDOOILWLQGLFHVDUHFRQFHUQHGPRVWRIWKHPDUH
VDWLVI\LQJ WKHFXWWLQJRIIFULWHULDVXFKDV WKH*RRGQHVVRI)LW ,QGH[*), $GMXVWHG*RRGQHVVRI
)LW,QGH[$*), 6WDQGDUGL]HG5RRW0HDQ6TXDUH5HVLGXDO6505 DQG1RUPHG)LW,QGH[
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7DEOHSUHVHQWVWKHVWDQGDUGL]HGHVWLPDWHVWKHWYDOXHVWKHVWDQGDUGHUURUDVZHOODVWKHFRUUHODWLRQ
FRHIILFLHQW 5 EHWZHHQ WKH WKUHH ODWHQW DQG WKH WZHOYH REVHUYHG YDULDEOHV  ,W FDQ FRQFOXGHG WKDW WKH
ODWHQWYDULDEOHVRI3HUVRQDO%DFNJURXQGDQG9DOXHVDUHPHDVXUHGLQDVDWLVIDFWRU\OHYHOE\WKHSURSRVHG
REVHUYHGYDULDEOHVKRZHYHUIRUWKHODVWRQHWKDWRI3UREOHP$ZDUHQHVVWKHGHVFULSWLRQVHHPVQRWWREH
IXOILOOHG ZHOO )RU WKLV ODWHU YDULDEOH WKH REVHUYHG YDULDEOHV ZLWK ORZ 5 DUH WKH 0$;B3(1$ DQG
727$/B'( WZR YDULDEOHV WKDW ZHUH UHFRGHG DV LW ZDV PHQWLRQHG DW WKH SUHYLRXV SDUDJUDSKV 7KH
REVHUYHGYDULDEOHVZLWKWKHKLJKHUUHODWLRQH[SODQDWLRQWRWKHODWHQWYDULDEOHVDUHWKHDJH5 IRU
WKH3HUVRQDO%DFNJURXQGWKHEHOLHIWKDWVFKRROOHFWXUHVZLOOLPSURYHWKHVDIHW\OHYHOV5 IRUWKH
9DOXHVDQGWKHSHULRGXQH[SRVHGWRDURDGVDIHW\FDPSDLJQ5 IRUWKH3UREOHP$ZDUHQHVV
7DEOH5HVXOWVRI&RQILUPDWRU\)DFWRU$QDO\VLV
&RQVWUXFWVDQG9DULDEOHV 6WDQGDUGL]HGHVWLPDWH WYDOXH 6( 5
3HUVRQDO%DFNJURXQGȟ    
 9LVLWVSHUZHHNȤ  D  
 $JHȤ  E  
 ,QFRPHȤ  D  
 &DUVSHU+RXVHKROGȤ  F  
 *HQGHUȤ    
9DOXHVȟ    
 %HWWHU(QIRUFHPHQWȤ  D  
 6WULFWHU3HQDOWLHVȤ  F  
 0RUH&DPSDLJQVȤ  D  
 6FKRRO/HFWXUHVȤ  D  
3UREOHP$ZDUHQHVVȟ    
 0D[LPXP3HQDOW\Ȥ    
 7RWDOGHDWKVLQDFFLGHQWVȤ  F  
 /DVW([SRVHGWR&DPSDLJQȤ  E  
Ȥ GI SYDOXH 506($ *), $*), 6505 1), &1 
DSESFSWZRWDLOHG   
7KH6WUXFWXUDO(TXDWLRQ0RGHO6(0
6WUXFWXUDO(TXDWLRQ0RGHOVDUHPDGHXSRIWZRFRPSRQHQWVWKHILUVWFDOOHGODWHQWYDULDEOHPRGHO
GHVFULEHVWKHUHODWLRQVKLSEHWZHHQHQGRJHQRXVDQGH[RJHQRXVODWHQWYDULDEOHVDQGSHUPLWVWKHHYDOXDWLRQ
RIERWKGLUHFWLRQDQGVWUHQJWKRIWKHFDXVDOHIIHFWVDPRQJWKHVHYDULDEOHVWKHVHFRQGFDOOHGPHDVXUHPHQW
PRGHOGHVFULEHVWKHUHODWLRQVKLSEHWZHHQODWHQWDQGREVHUYHGYDULDEOHV
7KHEDVLFHTXDWLRQRIWKHODWHQWYDULDEOHPRGHOLVWKHIROORZLQJ%ROOHQ

][KK *% 

LQZKLFKȘHWDLVDQP[YHFWRURIWKHHQGRJHQRXVYDULDEOHVȟ[LLVDQQ[YHFWRURIWKHH[RJHQRXV
ODWHQWYDULDEOHVDQGȗ]HWDLVDQP[YHFWRURIUDQGRPYDULDEOHV7KHHOHPHQWVRIWKH%EHWDDQGī
JDPPDPDWULFHVDUHWKHVWUXFWXUDOFRHIILFLHQWVRIWKHPRGHOWKH%PDWUL[LVDQP[PFRHIILFLHQWPDWUL[
RIWKHODWHQWHQGRJHQRXVYDULDEOHV WKHīPDWUL[LVDQP[QFRHIILFLHQWPDWUL[IRUWKHODWHQWH[RJHQRXV
YDULDEOHV
7KHEDVLFHTXDWLRQVIRUWKHPHDVXUHPHQWPRGHODUHWKHIROORZLQJ

G[ / [[ 

IRUWKHH[RJHQRXVYDULDEOHVDQG
HK / \\ 
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
IRUWKHHQGRJHQRXVYDULDEOHVLQZKLFK[DQGįGHOWDDUHFROXPQTYHFWRUVUHODWHGWRWKHREVHUYHG
H[RJHQRXV YDULDEOHV DQG HUURUV UHVSHFWLYHO\ȁ[ODPGD LV D T[Q VWUXFWXUDO FRHIILFLHQWPDWUL[ IRU WKH
HIIHFWVRIWKHODWHQWH[RJHQRXVYDULDEOHVRQWKHREVHUYHGYDULDEOHVSDQGHHSVLORQDUHFROXPQSYHFWRUV
UHODWHGWRWKHREVHUYHGHQGRJHQRXVYDULDEOHVDQGHUURUVUHVSHFWLYHO\ȁ\LVDS[PVWUXFWXUDOFRHIILFLHQW
PDWUL[IRUWKHHIIHFWVRIWKHODWHQWH[RJHQRXVYDULDEOHVRQWKHREVHUYHGRQHV
,Q WKLV VHFWLRQ ZH SUHVHQW D 6WUXFWXUDO (TXDWLRQ 0RGHO DQDO\VLV IRU 'ULQNLQJ DQG 'ULYLQJ 1RQ
FRPSOLDQW %HKDYLRU %DVHG RQ WKH &)$ FRPPHQWHG LQ WKH SUHYLRXV VHFWLRQ ZH H[DPLQH WKH WKUHH
H[RJHQRXVODWHQWYDULDEOHVDVIDFWRUVWKDWFRXOGUHYHDOWKH'	'EHKDYLRU7KHHQGRJHQRXV'	'ODWHQW
EHKDYLRUFRGHGDV&RPSOBEHKLVGHWHUPLQHGE\WZRUHVSHFWLYHREVHUYHGYDULDEOHVWKHWRWDOQXPEHURI
GULQNV FRQVXPHG SHU YLVLW WR EDUV DQG FRIIHHV 727$/B'5 DQG WKH XVDJH RI FDU DV D WUDYHOPRGH WR
UHWXUQ KRPH '5,9,1* )LJXUH  VKRZV WKH SDWK GLDJUDP RI WKH SURSRVHG PRGHO WRJHWKHU ZLWK WKH
XQVWDQGDUGL]HGUHJUHVVLRQZHLJKWVIRUHDFKVWUXFWXUDOFRHIILFLHQW
7KHVWDWLVWLFDODQDO\VLVRIWKHRYHUDOOPRGHOLQGLFDWHGWKDWȤZDVZLWKGHJUHHVRIIUHHGRP
S 7KH 6WDQGDUGL]HG5RRW0HDQ 6TXDUH RI 5HVLGXDO 6505ZDV  WKH*RRGQHVV RI )LW
,QGH[*),ZDVDQG WKH$GMXVWHG*RRGQHVVRI)LW ,QGH[$*),ZDV7KHVHUHVXOWV LQGLFDWH
WKDWWKHPRGHOLVUHDVRQDEO\FRQVLVWHQWZLWKWKHGDWDDQGGRHVQRWUHTXLUHVSHFLILFDWLRQRUPRGLILFDWLRQ,Q
RWKHUZRUGVWKHWUXHSRSXODWLRQLVGHHPHGFRQVLVWHQWZLWKWKHLPSOLHGWKHRUHWLFDOPRGHOEHLQJWHVWHGRU
WKHVDPSOHFRYDULDQFHPDWUL[6LVVXIILFLHQWUHSURGXFHGE\WKHLPSOLHGWKHRUHWLFDOPRGHO

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

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
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


)LJ6WUXFWXUDO(TXDWLRQ0RGHOIRU'ULQNLQJDQG'ULYLQJ1RQ&RPSOLDQW%HKDYLRU
7KH VHFRQG FULWHULRQ LQ MXGJLQJ WKH VWDWLVWLFDO VLJQLILFDQFH DQG VXEVWDQWLYHPHDQLQJRI D WKHRUHWLFDO
PRGHOLVWKHH[DPLQDWLRQRIVWDWLVWLFDOVLJQLILFDQFHRILQGLYLGXDOSDUDPHWHUVHVWLPDWHVIRUWKHSDWKVRIWKH
PRGHO6FKXPDFKHU	/RPD[7DEOHSUHVHQWVWKLVLQIRUPDWLRQZKHUHLWFDQFRQFOXGHGWKDWPRVW
RIWKHSDUDPHWHUVH[DPLQHGIXOILOOWKHFXWWLQJRIFULWHULRQIRUWYDOXH$OPRVWDOOWKHREVHUYHGLQGLFDWRUV
RIWKHWZRODWHQWYDULDEOHV9DOXHVDQG3HUVRQDO%DFNJURXQGDUHVLJQLILFDQWDWOHYHORIVLJQLILFDQFH
)URPWKHDQDO\VLV LWFDQDOVRFRQFOXGHGWKDW WKHVHWZRODWHQWYDULDEOHVFDQKDYHDVLJQLILFDQWLPSDFWLQ
'	'QRQFRPSOLDQWEHKDYLRUDWDQGOHYHORIVLJQLILFDQFHUHVSHFWLYHO\7KHWKLUGODWHQWYDULDEOH
2766   Ioannis Politis et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2758 – 2767 
RI 3UREOHP $ZDUHQHVV LV QRW FRQVLGHUHG DV VLJQLILFDQW LQ DIIHFWLQJ '	' EHKDYLRU )LQDOO\ WKH RQO\
XQFRQVWUDLQHGYDULDEOHWKDWRIWRWDOGULQNVSHUYLVLWWREDUVDQGFRIIHHVLQWHUSUHWVWKH'	'EHKDYLRUDW
OHYHORIVLJQLILFDQFH
7DEOH5HVXOWVRI6WUXFWXUDO(TXDWLRQ0RGHO
3DWKV 6WDQGDUGL]HGHVWLPDWHV WYDOXH 6(
(;,76B3(5  3HUVRB%D  D 
$*(  3HUVRB%D  D 
,1&20(  3HUVRB%D  D 
&$56B0(0  3HUVRB%D  D 
*(1'(5  3HUVRB%D   
%(77(5B(  9DOXHV  D 
675,&7(5  9DOXHV  F 
025(B&$0  9DOXHV  D 
6&+22/B/  9DOXHV  D 
0$;B3(1$  3UREB$ZD   
727$/B'(  3UREB$ZD  F 
(;326B&$  3UREB$ZD  E 
&RPSOB%H  3HUVRB%D   
&RPSOB%H  9DOXHV   
&RPSOB%H  3UREB$ZD  G 
727$/B'5  &RPSOB%H  F 
'5,9,1*  &RPSOB%H   
)DFWRU/RDGLQJFRQVWUDLQHGWRRQH   
DSESFSGSWZRWDLOHG  
/DVW EXW QRW OHDVW WKH WKLUG FULWHULRQ FRQVLGHUV WKH PDJQLWXGH DQG WKH GLUHFWLRQ RI WKH SDUDPHWHUV
HVWLPDWHV7DNLQJLQWRDFFRXQWWKHVWDQGDUGL]HGHVWLPDWHVSUHVHQWHGDW7DEOHLWFDQFRQFOXGHGWKDWWKH
QRQ FRPSOLDQW EHKDYLRU RI'	' LV OLPLWHG DW KLJK DJHVZKLFK DUH DOVR UHODWHGZLWK WKHKLJK OHYHOV RI
LQFRPHDQGFDUDYDLODELOLW\(YHQWKHIDFWWKDWPHQDUHFRQVXPLQJPRUHDOFRKROZRPHQVHHPWREHPRUH
SURQHLQ'8,RIDOFRKRO)LQDOO\SHRSOHWKDWJLYHDJUHDWVXSSRUWDWWKHSURSRVHGLQWHUYHQWLRQVHJEHWWHU
HQIRUFHPHQWPRUH WUDIILFVDIHW\FDPSDLJQVVWULFWHUSHQDOWLHVHWFDVZHOODV IUHTXHQWSDWURQVDUHPRUH
XQOLNHO\WRGULYHDIWHUGULQNLQJ
&RQFOXVLRQV
'ULQNLQJDQG'ULYLQJLVDQH[RJHQRXVEHKDYLRUZLWKLPPHDVXUDEOHVRFLDODQGILQDQFLDOLPSDFWV7KH
H[DPLQDWLRQ RI WKH IDFWRUV WKDW FDQ LQWHUSUHW DQG ILQDOO\ FKDQJH WKLV QRQ FRPSOLDQW EHKDYLRU LV DQ
LPSRUWDQWWRROIRUSROLF\PDNHUVDQGWUDIILFVDIHW\VWDNHKROGHUV7KHLPSURYHPHQWVRIRWKHUIDFWRUVWKDW
DUHUHODWHGZLWKFDUDFFLGHQWVVXFKDVWKHURDGRUWKHYHKLFOHLWVHOIDUHQRWDVYLWDODVWKDWRIDOWHULQJWKH
LQGLYLGXDOV¶DWWLWXGHDQGEHKDYLRU
5HIHUHQFHV
cEHUJ / +DJOXQG 0  <RXQJ SHRSOH GULQNLQJ KDELWV WUDQVSRUWDWLRQ DQG SHHU UHODWLRQVWK
,&7&7 :RUNVKRS ³5RDG &KDUDFWHULVWLFV ZLWK HPSKDVLV RQ OLIHVW\OHV TXDOLW\ RI OLIH DQG VDIHW\´
&DVHUWD,WDO\3URFHHGLQJVLQ(OHFWURQLFIRUPDW
%HFN. +$KPHG $ )DUNDV = $  $ GHVFULSWLYH DQDO\VLV RI WKH VRFLDO FRQWH[W RI GULQNLQJ
DPRQJUVWWLPH'8,RIIHQGHUV7UDIILF,QMXU\3UHYHQWLRQ
%ROOHQ.$6WUXFWXUDO(TXDWLRQVZLWK/DWHQW9DULDEOHV1HZ<RUN:LOH\

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%ROXDUWH7$0RVVLDORV(5XGLVLOO&7KH,PSDFWRI$OFRKRO3ROLFLHVDFURVV(XURSHRQ<RXQJ
$GXOWV¶3HUFHSWLRQVRI$OFRKRO5LVNV&(6LQIR(FRQRPLF6WXGLHV
%URZQ7$&RQILUPDWRU\)DFWRU$QDO\VLVIRU$SSOLHG5HVHDUFK1HZ<RUN*XLOIRUG3UHVV
&DHWDQR50F*UDWK&'ULYLQJXQGHUWKHLQIOXHQFH'8,DPRQJ86HWKQLFJURXSV$FFLGHQW
$QDO\VLVDQG3UHYHQWLRQ
&KDQJ/<+XDQJ&+&KHQ,,&/LQ'-$QDO\VLVRIFRQWULEXWRU\IDFWRUVIRUGULQNLQJDQG
GULYLQJ $ 6WDWHG &KRLFH DSSURDFK 3URFHHGLQJV RI WKH VW ,QWHUQDWLRQDO &RQIHUHQFH RQ
7UDQVSRUWDWLRQ,QIRUPDWLRQDQG6DIHW\$VVRFLDWLRQRI&LYLO(QJLQHHUVGRL
&KDQ'&1:X$06+XQJ(3:,QYXOQHUDELOLW\DQGWKHLQWHQWLRQWRGULQNDQGGULYH$Q
DSSOLFDWLRQRIWKHWKHRU\RISODQQHGEHKDYLRXU$FFLGHQW$QDO\VLVDQG3UHYHQWLRQ
+DP/6+RSH'$ &ROOHJH VWXGHQWV DQGSUREOHPDWLFGULQNLQJ&OLQLFDO3V\FKRORJ\5HYLHZ

-|UHVNRJ . *6|UERP 'DJ  /,65(/  XVHU¶V UHIHUHQFH JXLGH /LQFROQZRRG ,/ 6FLHQWLILF
6RIWZDUH,QWHUQDWLRQDO,QF
.LP ) :LOOLDP &  3UHYHQWLRQ RI +HDY\ 'ULQNLQJ DQG $VVRFLDWHG 1HJDWLYH &RQVHTXHQFHV
$PRQJ0DQGDWHGDQG9ROXQWDU\&ROOHJH6WXGHQWV-RXUQDORI&RQVXOWLQJDQG&OLQLFDO3V\FKRORJ\

/D%ULH-:.HQQH\650LU]D7/DF$,GHQWLI\LQJIDFWRUVWKDW LQFUHDVHWKHOLNHOLKRRGRI
GULYLQJDIWHUGULQNLQJDPRQJFROOHJHVWXGHQWV$FFLGHQW$QDO\VLVDQG3UHYHQWLRQ
/LRXUWD((PSHOHQ3 7KH LPSRUWDQFHRI VHOIUHJXODWRU\ DQGJRDOFRQIOLFWLQJSURFHVVHV LQ WKH
DYRLGDQFHRIGUXQNGULYLQJDPRQJ*UHHN\RXQJGULYHUV$FFLGHQW$QDO\VLV	3UHYHQWLRQ

0F&DUWK\ '03HGHUVHQ 6//HXW\ 0(  1HJDWLYH FRQVHTXHQFHV DQG FRJQLWLRQV DERXW
GULQNLQJDQGGULYLQJ-RXUQDORI6WXGLHVRQ$OFRKRO
0RDQ,65LVH-3UHGLFWLQJLQWHQWLRQVQRWWR³GULQNDQGGULYH´XVLQJDQH[WHQGHGYHUVLRQRIWKH
WKHRU\RISODQQHGEHKDYLRXU$FFLGHQW$QDO\VLVDQG3UHYHQWLRQ
0XUUD\& -	/RSH]$' 7KH JOREDO EXUGHQ RI GLVHDVH%RVWRQ0$+DUYDUG6FKRRO RI
3XEOLF+HDOWK
1RODQ<-RKQVRQ-$3LQFXV$/3HUVRQDOLW\DQGGUXQNGULYLQJ,GHQWLILFDWLRQRI'8,W\SHV
XVLQJWKH+RJDQ3HUVRQDOLW\,QYHQWRU\3V\FKRORJLFDO$VVHVVPHQW
3KLOOLSV '3 %UHZHU .0  7KH UHODWLRQVKLS EHWZHHQ VHULRXV LQMXU\ DQG EORRG DOFRKRO
FRQFHQWUDWLRQ%$&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